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Gap measurement apparatus in exposure process and method thereof 
Abstract: 



A position of an image 103a of a projection gap measurement mark, projected on a 
substrate 101 with respect to a position of a gap measurement mark 103 installed in a 
photomask 102, is input as image data using a CCD camera and is image-processed and 
calculated using an arithmetic apparatus. Based on a relative position relation between the 
gap measurement mark 103 and the projection gap measurement mark 103, a gap between the 
photomask 102 and the substrate 101 is precisely adjusted as a predetermined value using a gap 
measurement apparatus. As a result, in an exposure apparatus, a gap measurement apparatus 
in which a gap between an exposed substrate and a photomask is precisely measured with low 
prices, and a method thereof can be provided. 
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E 8a §^ £ 8b^ ^AIOII 40il 9iO\MS\ Zl^ ^§ §rx|(100B)M Mm^ 2}^ ^§ ^^SM £A|8hfe 
£ 9^ ^AIOII 5011 ?XO\M^ 2}^ ^§ S^Zl(20OB)SJ DW^' £Aim^ e^£. 

£ 10a §^ EE lOb^ ^Aioii 5011 9JiO\M2\ zi^ ^§ &xi(200B)s A^g§^ I^l 1 zf^ ^§ ^^se £Aiaf^ 

£ 11a ^ E 11b^ ^AIOII 5011 9X0\M2\ 21^ ^§ Sxl(200B)M M^m 2 21^ ^§ ^SS £A!m^ S^£. 

£ 12^ eeH ::'i^oii 9JiO\M^ ssof^asf ::^I5^3^£^ zi^e mm &xt(300)2F. >i£i(G5)2j ?}^m ¥ii hhxis^ :?ieki 

01) ^ SSDF>ia(102)S £A|6h^ 



^M\m as 

mm Mm^^ ei^ ^§ sxi ^§ ^^soii mm ^oia. 

^e. 5SDf:^32f ::>iBoi s^mxi a^n, oh^ ei^e ssoF^aoii hbisi iiflt!# ::'i&oii in^sh^ ^mo\ Mmsm 

01 ?HiiiM inz^ ^ H^AIQIEI ^^SOIIAH^, 5S0h^B£f :?ie3^2J Zf^S ^mm^l 61^^ ^^go^ HSDF^Bfif 

:'leh3^£l ^Q:?h sick oiis m^, s^^o^^BSJt d\bii^2\ m^^^^^ o.o5mm LHxi o.5mm^ 

o\D\M. eausj ssm^iBSf j\mD^2\ ^^m m^m^ ^^^s\ m^\m □sh/h. £ 12s g,^^5foi astha. £ 12011^, r^u\±h2\ 
2] m^ 21^ ^§ &xi(3oo)2f. :he\ig5)s\ uHxia^ ::'ie(ioi) ^ 5SDh:^B(io2):?F ^haisioi sia. 

^§ S^x|(300)^ ^^1^^(301) L41011 :)|EK101) ^ SSDh^3(102)°j ^^i>^o^¥E^ ^(302a)e ^AmD\ mm ^^I0|X^ ^^(302 

:?l&(101) ^ 5M0^^B(102)^¥E1 &IAf6h^ ^mB[^ ^ ^M{303)m ^big^a. 

aiOIXI ^^(302)0^^61 ^Ah9 ^(302a)^ SSDhr^B{102)SI :?IE.K101)01I a\mm^ S(102a)OilAH &IAho^^ &hAF^{302b)3f, :>IEKl01)£j 
SSDh^B{102)0i! CHs^af^ ^(101a)01IAH &}AF5h^ &,U^^(302c)M l^t^CK ^UF#(302b)Ilf &VAh^{302c)g ^ ^Al(303)01l SX|£|0i, 2 
<ii^ 4-B(£A| ^^')0\\ 2\m ^M^{302bm £}Ah^{302c)3f2J >|d|(S5):'h ^l^M^Q. 

o\D\M, >i£i(S5)2^ >iai(G5) Ahoioii^ disii 9JiJ\ (iHgoii, oiEi ssHS ::Hai(S5):?F :}^^l(G5):?^ ^§&q. 

BgXIE}. eSHHI Zl^ ^§ ^^xl(30O)^ UIM^DI, OllS MS :^ie(101)I)f 5SDh^B(102)S[2i 21^m Oj&i :/H^ ^35^:^1 ^BH, 0\B^ □£! 

^ &xi(3oo)M ^di^^ ^goiiAi gx-iPh ^eia. 

£, ei^ ^§ sxi(300)^ ssoF:^B(io2)£f D\^H^o^)s\ mx\ ^mo\\ af^si^ 3^:Df^ qb s^xi» ^di6H0|:°^ m::^! nH^oii, b 

S^SOIIAl SEm Zl^ ^§ SXISI ^^Ol ^&6H5!a. 

SE, eaHHI Zl^ &xl(300)fe SSDh:i^B(102)2f EK1 01 S>gOil Ahg£|^ Cie BilOIXH ^©(302) ^ S ^>M(303)M 

^dlsHO^e^ mO\, 21^ ^§ S^x|£| ^^01 ^SuH^CK 

cH^oi. s£Dh:±:B(io2)oii mm m^m :?ie{ioi)oii b^^m s^oii^. z^^ ^§ sxi(3oo)a sMo^^B(101)£J dhm oi^ai^pi 
mm D\=?:>[ ^fimoi, zi^ ^§ sxisj ^seHSia. 

01 ssQF^B£f2i ^^^M §s^m:Hi ^m 4- si^ zf^ ^§ ^ z.^^ ^§ ^se wisi^oii sick 

£, 01 ^^S£l S£D^^B2f2J Z^^e Oiaa :)H^ S^Oil SlOiAHt gOloFZHI SE§^ 4= z[^ ^§ 

sxi §J z^^ ^§ ^^ae ^isiroii sack 



01 ^^soii z^^ ^§ 5^x1011 sioiAH^, ssQF^BM e^H in^ :?ieoii sAh&o^^M, ssdf^boii BBi^i uHiie 

^^011 SAfmfe Sxioii sioiAi, ^oi sMo^^Bsi zh^e ^§am. b cuoisoii e:H6fo< 5£□^d^B2^ ^oi 

&2f£i 2}^m ^9.^ ^mm^\ mm zi^ ^§ ^^xi^, ^oi sMo^r^^a^ ^^d\ :?!&oii cwE^ah^ ^^i ^xioii zi^ qfbs 

:'^X|01. ^Ol Z}^ Dl-B ^ 2}^ D^BM 5^^^^ S^OIl □SH ^01 EEAhg^^MI. ^^91 Dm^OW dlxl^ ^Ol Z!^ 

D^B^ SE^ ^t-:^! :>ieaoii zf^ ohB£i B^'x^M ^mm^i mm ^oit i:iisj ^ >di>H£f. z.^^ d^boii a\m 

^yji z}^ QhBBi SE^ ^oi z}^ oFBHi Bgxfsj ^^cjj 5h:4ioii BDimo\ ££Df^B£f :^i&:nF2j zi^e <!l^#e^^ 
e^^^ 4^&3[, ^'Bsi <i^# ^3^011 B:>imoi Hsoh^BS^ ^pi ^^ch^h^ oi§Ait,'^^M-i, ^oi aso^^BS^ 

zi^e ^^2] ato^ zi^ 3E§ ^bis[c|.. 
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D\ Dmi}^9] ^^^s :4^§2j g^o^ ^^spi ?iaH zi^ ofbm s£Dh^B:>h A^ga^ ei^ ^^s^^, ak:,! ofb 
§2i ei^e i^i^in hhxisoi ai^^, :?i&aoii aixi^ zv^ □^B2J ^ se^ i^ieaoii zi^ a^B°i zi^xh:?h ^zia. 

SSOF^BSI Z}^ O^BOll CH5^ Zl^ DhBSI ^^ SE^ Z>^ OhBSI Zli!Xf°i ^HIH S^I^ISAi, OIIS S^XhSJ Oi^B 

SSDF^B2f Zl^Oil C[^^^A^ ^mt^a. ^, HSDh^B2| Z^^ OhBOil Pith Z^^ OhBSI ^ SEfe Z.^^ Dh 

B2j BilXhSj OI^L^ mx\ 5£0f^B2f :?l&I2f°J ZI^OII d|5j|t.K:K 

(IfdfAH, SSDh^B£J Z.^^ OfB Z}^ Q^B2J ^ SE^ Zl^ D^B^I B^XhS ^ ^AHS MgaFOI S^SFW, OIIS MS 

sF^^ xHai S^XIM A^gSfd SS□^^B2i Z}^ QhB£f Zf^ OhBSI 4^ SE^ Zf^ Q^BSJ I1^X[9\ Ol^th 

B ^UF. 01 {^m ^3K)ii e>isi-oi, ^§ &xioii £jeH 5soF^B£f B^m ±^s\ ^9.^ ^^nm ^mo[^ D[^mEO. 

SE, z}^ ^§ sxi ^ zi^ d^i^^'t^ ^^EKoiiAi mm, 401 ohBoii c^^y ^01 z>^ oi-bsi 

SE^ Zh^ D^BSJ BgjX^^i ^^i>^ eOil e>|5F04. Zl^ ^§ S^xlOil 2J5H S£Q^^B£^ :?l&3f2J Z[^M ^321 2^o^ § 

a. :>ji^, ^01 z}^ o^B^AH. ^01 s^Dh^B£f ?ixi 9^mm mm mx\ n[Bj\ Mg£j>iu, ^^:^\ ^\bo\\ 

SAFSPI ¥it[ ^01 s^o^>^B 4^011 BB15! nHii^j ^^D[ oig£ioi£ oi^AM, £s□^^Bo^| M^mo^ m m^m m^[M3\x\ a^B, 

e ^soii e:?ioh^ zf^ ^§ Bx\ ^ zi^ ^§ 3doi ^h^sHsa. 

□^::^Ba2j X. o\m ^y^m7i\D\ uxi^ow, dibh^ Hsoh^^Bs^si B^m o\^^ s^oii sioiAis momDw 5101 

D[^mBQ. 

SE, B^ ^§ Sxl §^ Zf^ ^§ MO df^^^th ^^EHOilAH ^^oh:>l ^SH. ^ ^AH^ ^^:?| SSOf^BSOil HUSH. 2!^ 

01^ :?h^§h D\=?m =?umii s^ois sa. 

5E, B^ sxi SI B^ ^§ ^^ae bh^^^g^ 4^EH0ll/d ^sh. ^ ^aisi ^^£s ^^sf^ 5101 i^h^tF D\^m =?m 

5^B 2iojE sa. 

EE. ^Oj Zl^ ^§ S^xl ^ Z}^ ^§ ^^Se aCf d^i^^t^ ^^EHOilAH M^mD\ mm. ^ ^M^[ B^ DhB EE^ B^ ^ 

§g o[B9\ B^ m^m DhBHj ziijx« SMoPi mm, B §^^:>iioii ^oise i:^h°j D]mm Mmm^ ea. 

flsHXl. Z}^ ^§ Sxl Zl^lfM £2Shfe 5101 D[^mBQ, 

401 ^ ^AH^ ssDh^B2f ^01 ?ixi gi^^oii A^g£lOl5E oi^Mi, m ^MD\ mmQ.mx^. b^ ^§ sxi 

SE, ^01 Zf^ ^§ Sxl ^ Z^^ ^§ ^^SM aCh dh^^t[ ^^EHOIIAH mm, Zf^ D^BM Ht,^m^ S^Oil CHSH iAF 

SE. ^ SA^ ^'^u[t^H9Jt ::'ie2i grgoii A^gsiois oi^am, ^A^ ^boi m^^qsht^. zi^ sxi d\ 

=?2\ B^mm SEEoh^ 5101 DmmBQ. 

EE, ^§ Sxl ^ Z^^ ^§ ^^SM MO bf^^jth ^^EHOilAi ^^SPI ?|5H ^ ^B^^M, OIIM B ^^^:?1I011 ^0i£ 1 



olSK 01 ^soii zi^ ^§ sxi ^ z}^ ^§ ^asi ^aioiioii chshai sse ssmoi i^st^a. 

(^AIOII 1) 

£ 10il ^AIOII 1011 9JiO\M^ B^ Sxl(10OA)2i ^^S £Aim^ S^SEM SAlthQ. 

£ 1g S^^mOI. ^ ^AlOllOil 2iO]A1£] Z.^^ ^§ 5.^x1 (1 00A)°i DW^^ =?^0\\ m^M ^Sf^D. Z^lEKlODSj m^0\\ B^m ^XjS^Oj 

R^Q\±B{^02)D\ bHxlSjOl 2^CK :>IEK101)II[ 5SDh^B(1 02)2f2J B^^ B^ S§ Sxl(107)01l SISH S§ :?h^ShCK SS□^^^^B(1 02)011 

^ :'iSh{ioi)aii □E^ef^ B(i02a)2i ?ixioil z.^^ o^b(io3)::'f ^^aoi 

SSD^>:ra(102)2] ?l^01l^. B^ 0hB(1O3)M 51,^^^ §«01l Qi^H 3EA^5PI ^ ^Ah 4^B^^Al£i ^ iM:)|(104):^h bH 

^l£10i 

S£□^::i:B(102)2i i^lgZ^l ?13^0!l^ ^ SM:?1(104)^¥E1 S(104a) m, 3:^n[±B{]02)2\ :?IEK101)01I Olirm^ S(102a)0l! "[Ahm 

^ ^(i04b)e eAioiL ^\B(^o^)9\ ^^n[±Bm Qltr6^^ a(ioia)oii e^A^s^^ s(i04c)e ssah^ ^ ^iiaisaisi ccd ^fouski 

05):'h bHxISjO] ^iQK 
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01 CCD ^(105)011^, CCD 3miaKio5)oii/d m^' m^m x^^mo\, sx\{W6)d[ m^sio\ 910, 01 

§rxi(io6)2j mm QioiEjoii E7\mo\, ef^ i§ &xi(i07):Ph x^lo^^c:^. 

(^AIOII 2) 

£ 2m Sr^6F04, ^ ^AIOIIOII 9iO\M2\ Zf^ ^§ §X|(200A)2I :'H^ ^^Oil CHSHAi ^SE^C:l. :?ie(101)£| ^^011 ±i^9\ ^X\B[0\ s 

mn[±H{^02)D[ bHxi£ioi 2^a. :?i&(ioi)]iF 5£Oh^a(io2)2fsj zf^ ^§ §xi(io7)0ii 2ISH i§ D\^mQ. ss□^^^^H(l02)o^lfe 
:»ie(ioi)oii Qiifahfe a(i02a)2i ^§ ^xioii. o^3(103)::)^ s^seioi sia. 

5SDh:^^3(102)2] ^^011^ ^ iM::'l(104)^¥EH ^(104a) S£0h^B(102)2J :?ie(101)0ll aii>^m^ B(102a)0H e^A^a^fe ^(10 

4b) ^ J\m{]0))^ ££0^:^3011 cAmm^ &(ioia)oii ^^A^5^^ ^(io4c)e ^ ^iiah^aisi ccd 3m\eJt(}05)D^ uH^isim, &(i04b 

) ^ ^(i04c)e CCD 3^olla^{105)^ >is(io8) ^ >ie(io9)oi dHxiaoi 910. 

0\^^\\, e ^AlOIIOil SlOi/d£l Zf^ ^§ &Xl(200A)01l SlOl/d^. CCD 3K)il£f(1 05)01! ^^m^ ^(104b) i=! ^(104c)2J g^Oil, :?ie(108) §sl 

:>iM(io9)e HHxi*h =?^m ^mmn soiiah, ^'aioii 1011 9xo\M2\,?}^ *s sxi(iooA)£f 

01 CCD 3K}1IBK 105)011^. CCD 05)01) AH If^^ nH^M xHEia^O^, <^^B[D\ ^X\(]06)D^ S^SIOi 9iQ. 01 

§xi(i06)si GiioiEioil B>i5hOi, ^^x\^^07)^[ m\o\^q. 

(^AIOII 3) 

QM^^, ^yj\ ^AIOII 1 ^ ^Ol ^AIOII 20il ?JiO\M2\ Z.^^ ^§ Sxl(100A. 200A)M M^m Zl^ g^SOil OISHAI. £ 3a £ 3bS 
mO\ M^mCt. £ 3a ^ £ 3b^ Zi-^ □^B(103)2| ^^^01 ^1 ^^^2] S^S SAlEhO. 

£ 3afe CCD ^KHieid 05)011 £j6H S^Si^ nHSe £Aia^01. £ 3b^ :?ie(l01)3f HS0^>^B(102)2|£1 mB^m SAIe^CK HMDh:^B 
(102)21 21^ □FB(103)M S^^Oll CHSH. ^ 3&API(104)01I 2|5H ^{104a)0| SICK 

g{104a) 5£Df^B(102)2J :»IEKl01)0jl CHlf5h^ ^(102a)0ll ^^A^a^^ ^(104b) ^ :>ie(101)SJ S£0hi^a(102)0ll !:H?,^5ffe S(101a) 
Oil &}AFm^ ^(104c)e CCD 3^01iaKl05}^ ^^E^o^Mi, CCD 3^01IE>(105)SM1 Zl^ ma(103)£f :^l&(101)2j S£0hi^iB(1 02)011 

CH1,^5^^ a(101a)0j| dlxl^ Z.^^ D^BBJ ^^(103a)0| Sf^^ HH^^^Al SMEICK 

£ 3a SE 3bM S^^EsfOl, Zl^ □^B(103)0il QlEh Z.^^ DhB^J ^Kl03a)2j Oi^th ^Xl S£□^^B(102)2^ :>IEK101 )5fSJ 

z>^oii inah/H asft^a. z[^ □^B(103)oll am z^^ d^bsi #(i03a)°i oi^y ?ixi ms))B ^mu\±H{]02)S!t ^\B^^o 

Z^^(G1)0ll bieile^Cf. 

COdFAl, SSQF>^B(102)2j 2}^ □fB(103)£f Z'lShSd 01 a)01l tilxl^ Z.^^ D^BSI ^Kl03a)e CCD 5h0ildKl05)g Ahga^OI m 

^ m^^^M SMam. &xi(io6)oii 2\m m^^ xizi mm A[mo[o\ ^i^^&^^^am. z.^^ o^b(io3)oi} oith z.^^ o^bsi 
(io3a)2j oi^b^ ?ixi (^mm 4^ slc^. 

Zl^ OhB(103)Oll CH^^ Z.^^ D^BSJ ^Kl03a)2^2J Ol^th ?ixl ^011 B^imO\, Zl^ ^§ &Xl(1O7)0il 2\m HSQf^B(1 

02)£f :>ie(ioi)3^2j z>^M st^^ §^ah:Hi iim^ ^oi Di^mBO. 

(MMOW 4) 

£ 7 LHXl £ 8a, £ SbM g^SmOj. ^AIOII 4011 9iO\M^ Zl^ §XI ^ 21^ ^§ ^^SOll CJiaHAi ^SthCh. 

^d, £ 7e S^^ahO^, e ^'AIOIIOII 9iO\M9] 2}^ ^§ §xl(100A)£J DH^^ ^^Oil Qi6HAH :?IEK101)£1 ?1^01| ^^2\ 2}^m ^X\ 

n[0\ S.^D[t^i^{)02)D[ dHxISEJOi Sia. :>ie(101)Ilh 5£0h^B(1O2)£f2J ZI^S Zl^ i§ S^xl(107)011 SISH 3E§ :'h^ahCK SS0^>;B(1 
02)21 :?ie(101)0ll CHSm^ &(102a)2| ¥1x1011^. Z.^^ DhBdOSjl^F ^^SOi 

5soh^B(io2)2i ?i^oife, z.^^ □^B(103)oll pjsH D\mD\ th gfiro^^Ei, zf^ D^a« s&ah^ s^oii choh mm 
^Ahapi m 4^&£^Ai2j ^ ^APi(io4):?h bHxiaol sia. 

5M□^:^B(102)2j ^^Ollfe ^ ^M:?|(104)^¥E1 iA^£10^, SSQh^B &(102a) ^ :?ie(101)2J SSO^^i^BOll Ollfaf^ B(101a)o^¥Ei 

^^A^a^fe a^aF^ m d!AH^Ai2j cco 3^011 Ei(i05):?h mx\sio\ ?ict. 

01 CCD 3K)ii£Ki 05)011^ CCD 9hoii 21(1 05)011 Ai M^m xiaimoi ^^s[d\ s^xi(io6):?f ^xisioi sia. oi 

§xi(io6)2j mm QioiEioii e:>^a^ol. zf^ s§ ^^x\(\07)d\ mo\bo. 

Om^.^, Zl^ ^§ irxl(100B)g Mgov Z>^ ^§ ^gOll CHSHAI £ Sa SJ £ 8bM S^^a^O| M^mQ. £ Sa §y £ 8b^ Z>^ 

o^B(103)2l m^o\ m^^2i s^m £Aiohcf. 

£ 8a^ CCD 3h01iei(105)0ll 2i5H If^^ HH^M £Aiam, £ 8b^ ^\B{^O^m 5£Dh:±:B(1 02)2f2J gBB^ £Aimffl. £SOh±:B( 

102)21 Zh^ □h3(103)S S&m^ S^Oll mW Dim^l ^^irH^^El. m SM:71(104)011 2J6H. ^(104a)0l ^AhSjlQ CCD 

3h011 £1(105)011 2j5H. Zh^ D^3(103)2f ::?l&e(101a)011 Z^^ □^3(103)2j 3^XKl03b):?f sf^^ nH^o^Al S^SCf. 
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£ 8a §=1 £ 8bS sr>&5K)l Zf^ 0^3(103)011 Zl^ 0^321 ZlgXKl03b)£J 0<5th ?lxl i^g SSa^^3(102)2f :?ie(101) 

ZI^Oll m^M ^sftha. Z.^^ D^B(103)2^ ZJ-^ D^32| 3^ZKl03b)2| Oi^y ?|x| ^^(S2)S SSD|-:i^a(102)2f 

m^M, S£0^^a(102)5J 0^B(103)2| :'l^^9(101a)0ll ¥S£J^ Zl^ Dfasi Zl^XKl03b)S CCD 5^0^I^Kl05)a 

afoi HHSo^Ai ssam. ^<!i^ §xi(io6)oii hjsh sF^^ x^^\ §m Ahga^o^ :tii<ihi^o^Mi. □hB(i03)2F zt^ OFBSi 

3^XKl03b)£i Oi^y irS ^ 

^^m^ Z}^ □h3(103)0ll □^§^ Zh^ DhBSj B^' XKl 03b)£f2J 015th ^xl ITOII e>^3^0^. Z[^ §Xl(107)0ll °j6H HMD^ 

^B(io2)2f ^\B{^o^)^s\ zf^e 2^0^ ^mmn ^mm^ ^01 :?f^5H5ia. 

(^AIOII 5) 

CIMo^. £9 mxi £ 11a, £ llbS ST^^mOl, ^AIOII 5011 2l0iAi2J Z}^ ^§ &Xl ^ Zh^ ^§ ^^SOil CHaH/d ^SthCf. 

^<!!l, £ 9S Ef^mO^. ^ ^AlOIIOil 2101 AH£J Zh^ ^§ §xl(200B)2j ^H^^ ^^011 □6HA-i ^SthQ. :?ie(101)2J ?1^011 Zt^M ^xl 

6F01 SSD^:;^B(102)::'F dHxISiOl 2^^. :>l&(101)2f S^0^^l:B(102)2f °J Zl^^ 21^ ^§ ^^x|(107)0ll £j5H ^§ D^^o[0. 5i^D[±B(] 
02)£j :?IEKl01)0il CHSm^ S(102a)Si ?|x|01l^, z.^^ mB(io3):?^ g^sioi s^a. 

ssof^B(io2)^ ?i^oii^, zf^ DhB(io3)M ai[a^^ s^oii am D\m:^\ ^^si ^i^os^ei. mm ^MmD\ m 

^B^^M2\ H ^4^2J ^ SAPKIIO):'^ dHx|£|Oi 9XQ. 

SMDh^B(102)2j ^^Ollfe ^ SA^::?|(110)^¥EI ^A^aO^. SMOf^iB (102)2J :?IEK101)01I amm^ 2(102a) ^ :'l&Kl01)£i SS□^:^^B 
oil PSmfe ^(101a)^^¥El &hAf3h^ ^ ^AI^AlSi CCD 5F01l£Kl05)::^f mX\SiO\ 9JiQ. 

01 CCD 3K)ildKlO5)0il^ CCD 3H)lldKl05)01l AH ilHSe sf^^ xHaimOj ^i:L^5^:>l 36h §xl(106):)h ^XlSjOl 01 

SXI(106)2j #^Q|OiaOil e>imoi. Z^^ ^X\{^07)D[ MO\^Q. 

Qgo^, ^^:)! Zh^ Sx|(20OB)M Zl^ ^§ ^^^011 CHSIIAH. £ 10a, £ 10b ^ E 1 1a ^ £ 1 1bfi S^^ehOI ^SthCf. £ 10a ^ £ 

lob^ ohB(io3)2i SB s^^oi s^oin, £th LH^oii m^m ^t: SAimm, £ lla §^ £ llb^ z>^ 

ohB(io3)2i s& m^o\ mm m^o\ii aE^^ l41¥oii hh&s s^s £Ai§hCK 

£ lOafe CCD 9K]11£K1 05)011 2j6H HHeM £A|am. £ lOb^ D\m^0^m SSm^B(102)2| eS^M £A|5KS, S£DFi^B( 

102)21 Zl^ =§g □fB(103)M S^mm^ S^Oil CH6H i:'!^:^! ?i^2| g>^ifo^^E|. ^ 3&Ah:?|(110)0i! £j6H. ^(llOa)OI SMEiH Si^. 



CCD 3^011 aK 105)011 2\m, Zi^ □h3(103)2f ::?ie{101)°l SSOf^BOll CHE^ah^ ^(lOla)Oll ¥S£I^ Z^^ 0^3(103)21 Bii 

XKl03b):?h m^' UH&^^AH SM^a. CH^OI. CCD 3^ oil 105)011^ Zt^ 0^3(103)21 :>H^¥ bh^^ ^ai gl(103k)3F, :?l&3(101a) 

Oil ¥S£i^ DW=?^ ^(io3k)2i Buxhei :'H^¥ lh^ §!(io3m)oi m^^ m^^^M s^sa. 

01 :?H^¥ Bf^^ sai ^(iO3k)0ii CH^^ :>H^¥ ^ai ^(io3m)2i ^inTS 5soh:^iB(io2)2f ::>ie(ioi )3^2i zf^oii m^M ^mmo 

. =^ :iH^¥ b^^ ^eil ^(103k)0ll CHth :?H?¥ 21^ Mail ^(103m)2J ^mmS3)&: SSG^^B(102)£^ :?l&(101)3f2i Z^^(G3)0il bIBil 

{[:^z[M, DW^^ b[m ^(i03k)3f :'h^¥ 2}^ mbii ^(io3m)e ccd 9h[}ii£Kio5)s Ahgshoi m^^^M s^a^B, s^xidoe) 
oil 2ieH m^' mm Mgahoi :?h^¥ mm ^(io3k)oii am :?h^¥ 2^^ mm Si(i03m)2i ^m^m ^mm ^ 21 

a. 

i!L^#& :)H^¥ b^^ eai §!(103k)0|| am M=?^ 21^ sBll ^(103m)2| ^SfiTOll B::Ha^O|. Z}^ ^§ SXI(107)0il 2ieH S£0^:^^B(102 

)2^ ^\Bi^o^m2\ 2}^m ^§21 sto^ ^s^miHi ^la^^ 5ioi j\^tmQ. 

£E[, ::'H^¥ b^^^ sai ^(i03k)2j ^^^^ A^^oii E[^m 5101 9^^api imgoiL d^=?^ a^ ^(i03m)2j m^m 5!°i'OS£. 
:)fiip« b^^^ gall ^(io3k)oi! am :'H^¥ 21-^ eeii ^(io3m)2i ^mhm ^mm^ ::>h^mDh. 

as^^, £ iia^ CCD 5miaKio5)oii 2ieH m^^ m^m £Aiani. £ iib^ ^\B(^o^)^ £S0F^B(i02)2f2i g&^g £AiaFffl. 

SS0h^B(102)2i Z.^^ Dh3(103)M 5&a^^ S^Ojl CH6H D\mD\ ?l^2| eg ^l^o^^El ^ ^API(110)01I 2I6H, ^(llOa)OI SAh 

£iB 2^a. 

CCD 3^011 Eld 05)011 2J8H, Zh^ DhB(103)2^ :?ie(101)2i SS□^>^B011 OlE^a^^ e(101a)0ll ¥S£Jfe Z}^ 0^B(103)21 B^XF 

(103b):?h sf^ nHilo^Al S^Sa. CH^OI, ccd 9F01I£K1 05)011^ Z>^ ahB(103)2| bh^^ mm ^(103r)3f, :?l&&(101a)0|| 

Zl^ 0^32] Bi!XKl03b)2| bF^^ MBII ^(103s)0l flH0°SAi g^@Q. 

OfB(103)2i bf^^ Mail ^(103r)0il am Z^^ 0^321 BilXKl03b)2J b[m mm ^(103s)2J ^m^^B SSDh:^!:B(102) 

2^ :?iEKioi)3^2i zh^oii m^M ^s^mo. zi^ o^B(103)2J mm mm ^(io3r)oii am zh^ o^B2i BiixKio3b)2i b^^ 
Mai ^(io3s)2j ^mms4)B ssoh>iB(io2)2F ::^i©(ioi)3F2j z^^(G4)o^l biaitha. 

IBSIAl, Zt^ 0^3(103)21 U\m mm ^(103r)2f Z!^ 0^321 BijXKl03b)21 b^^^ MSII ^(103s)e CCD 9K}11£I(105)M Ahgm 

oj nH^o^Ai s^a^B, sxi(io6)oii 215H xnai A^ga^01 :»ii6hi.^H^Mi, zi^ 0h3(i03)2j b^^ mm ^(io3r)oii 
am DhB2j B^xKio3b)2j bh^ Mail si(i03s)2i ^m^m ^m%' ^ 9ic\. 

Z}^ 0fB(103)2J b^^^ MBll 8l(103r)011 am Z>^ 0^B2J BgXKl03b)2| mm S!(103s)2j ^SfirOll 

01. 3£§ §rxi(i07)oii 2isH ££D^iiiB(i02)2f :?ie(ioi)3f2i zi^m ^9.^ ^s^a^:Hl s^m^ 5101 :)^^6H^!a. 
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s^m, ofB(io3)2j him Mail iidososi m^^s A^ao^l m^^m m ^ 9JiD\ u^o\\, ei^ m^m u[bs\ zi^xKi03b)si H\m 

^(io3s)2j m^m ^sahfe Dha(i03)2i eai S!(io3r)oii oie^ ofbsi imzKioswaj bh^^ Men 

^(io3s)oi mm^m o^^^b^z}, 

s£DF:^a(io2)2f ::^ie(ioi)oi ri^s^ i^z^ii uhxisioi ai^^, :7i&s(ioia)oii dixi^ ohasj ^(i03a) ee^ 

101a)OII DhB£| 111! XK103b):?^ ^ZID. 

S£0^::^^3(102)2j 0fa(103)0ll CHEh 0^3 ^Kl03a) S£^ DhBSJ D^XK103b)2] AhQj ^^n[t^ 

B(102)2f :?ie(101)Ilf£l 21^0il fffdfAi g^lfe^Cf. ^. SSD^^3(102)2J DFBdOSjOll Olth Zl^ 0^3SJ ^K103a) SEfe 

Z[= 0^32^ zigXKl03b)2| ^^01 S^DF:^32F :?l&3f2] ^^^0|| U|B|l§[a. 

[C^^^A1, 5S0h>i:3(1O2)£| Z}^ D^3(103) ^ :?l&e(10la)0ilAl S-U^th Zl^ OhBSI ^^(103a) SE^ :>ie^(101a)0il ¥SQ 

^ D^3£J 3gXKl03b)M ^ -tilAHoi CCD ?FCHIdKl05)M AhgSK)! S#6K31. OjlS MS If^^ xH^I 2^<1^ §,^XlS AmmO\ SSOh^ 

3(102)21 □^3(103)2f 21^ DhBSj ^Kl03a) SE^ 2}^ Oh3£j 3^'XKl03b)°J ^^CH ^^IM 4^ £iCK 

01 ^^m ^is^ow ^?in[o\, ^§ ^^xi(io6)oii sjsh fiSDh>::3(io2)2f :?ie(ioi)3^2j ^^m ^^sf^ D[^m 

BO. 

5Es^ 2^ ^Aioiioii 9Jio\M, zi^ o^a(103)SA^. s 40ii SAia^^ oFSf ^^01. ssohi^3(io2)2f I'led 01)3^21 

Mgg^ ?]x| 0^3(1026, 102C, 102D, 102E)a M^m^ ^£ :i\^mC[. 5£, S^QI^, Zl^ Dh3(103)a SS0f>^3(102)2} PI 

edoDiif^j ^mm Mgsi^ ?ixi dfb^ah A\^m^ D^^mo. gi^mi, ssDh^3d02)oii ^^sho^ imee e:^^A! 

51X1 SfH, 2t ^AlOIIOil 2A0iAi£| Z^^ SXI ^ Zt^ ^§ ^^A|5|^ 5101 PF^aHSlQ. 

CH^OI. Zl^ Oh3(103)^AH, £ 4011 SAlSh^ bF2f ^^0|, £SDh:::^3d02) :?IEK101)01I 2Ah£J9| IIH§1(P1)2] M§m 

::'h^5Fa. OI^Mi, SSDh>i3(102)0ll ^^^HO^ 1,^ flHiig mD\MB\X\ d^H, 2| ^AIOIIOII SlOiAHSJ Zf^ ^§ Sxl §J Zf^ ^§ i>^aM 

SE, Zi^ □f3d03)2f Zl^ DI-BSI 4^(103a)2| &:^il^Al, ^AIOII 1 UiXI 30il 2iO]AH^, Z^^ Dha(103)0|| CHth 

Q^Boj A^(103a)2j O^^y mx\ M^mH 9XX\B. Oh3d03)0il □eh Z[^ U[HS\ ^(103a)£j ^Sf^ 

SE, ^ ^AIOIIOII 910\M, CCD 3h01l Bid 05)0il^. SSQF>^3S(1 02a)°j X-Yg>^i.K£ 4 Oie ^['sm ^b|£|^ 3iO| b^^^ 

oi^jw, :?1E.K101)3^ 5^^:^3(102)2^21 z^^e o\^^ ^^m 3^011 sioiAis momDW ^^m^ 3io\ D^^mBO. 

5E, CCD 3K)ilBK 105)011^. SSDh^B^d 02a)01l CHeH S^ ^^tf^^ 01^ :?l^(£ 5 S^^, Z^^i>^):'F ^b|£i^ 5101 bUT^SfCK CH^ 

OL HS□^>:ae(102a)011 CHsH 2t£S 5101 5 e^^E^):?h ^b|£|fe 5101 bF^^^iahCf. OI^Ml, ^d04b) ^ ^(10 

4c) ^^m ^mmt: m ^ai^ai, ssQh^a(io2)2F :?iekioi)2| ?ixi 9^mm ceo dm^^m A[m^ ^ si:>i nH^oii. ^(io4b) ^ 

§(io4c)g ^mm^ Bm ceo Bm\BJt:>y mms^mxi, z[^ ^§ srxi2i :?i^2j zf^iFS sem^ 5101 i^^^eHsa. 

SE, &X|(106)^ Z}^ 0^3(103)011 Olfh Zl^ 0^3 ^Kl03a) SEb Zh^ OFBHj 3ijXKl03b)21 ^^01 ^:»1IS 

D\ ^m, s£Dh^3do2)£f :?!©(ioi)3f2j ^xi ^mm sxim s^n^e ^3 ^Dmo\ A^mmt: 5i£ :?h^ofCK oi^mi s^i- & 
g^fi§Hxi, z>^ ^§ Sxi2i :?i^2i zi^sfM £em^ 5ioi ::»h^5Haa. 

SE, ^ ^Al 011011 SiCHAl, Z^^ OhBdOS) S! Z^^ □Fa2j 4Kl03a) SE^ 2}^ □F32I 3iJXKl03b)a s ^ 

Al^A12i CCD 9K)llZK105)g !□ ^xism 2^X1 2}^ ^3(103) §^ Z}^ □h321 ^^(103a) EE^ Zh^ 0^321 31,' XK 

103b) ^^^^e sem^ 21:1121 ccd ^FoiiafM mx\m^ ^m^Q. 

EE. ^AlOllOil 9X0\M, ^ SM::^1(104)^ CCD 3F011df(1 05):'F ^X|£j^ ^(5^0^:^3(1 02)^¥EI SOf :PIEK101)0| bHxIS^ 

^)0\\ ^Xl£l^ ^^01 JHgSiH 9JiX\°y, £ 6011 £A|6F^ bF2f ^^01, CCD ^[{}{\^}(^05)^i ^xlSfe eiCH ^(£S0F:^3(102)^¥E:1 S 

OF :>iEKioi)oi bHxi£i^ ^D\- ^mm ^)oii ^xi£j^ =?^m Mmo[^ 5i£ :?f^sFa. 

^ SAF:>id04)^AH, ol4^2l iAhsF^ ^^01 Afga:>iu. mrnow aioix-1 AhgBH£ oi^mi. ^ ^safoii 21 

§h S£ahfir3(i02) iiHe2i :?ieo^oj ^/.^ ^^oii am ^mm ^xiir 4= £ick 

SE, ^ 3EAPl(104)b 5£0Fi^3(102)2f :?1EK101)2J ¥1x1 §^^^011 Ahg£lfe ^ SAPPh Ahg&O, Ol^MI, # M^Q6HX^, Zl 

^ ^§ &xi :?i^2i ^y^mm sesh^ 5ioi d^^^bo. 

EEm, ^^D] ^Aioiioii 9io\M, ^^:)\ ^ ^Ah:?i(io4)^ 5MOh:^^3d02)oii ^xi& z}^ 0^3(103):^^ :?i&s(ioia)oii ^mnm z>^ ^ 

§g 0^321 ^K103a)o^A1 U\X\D\ (IH^Oll, SE^ Zl^ 0^32^ XKl 03b):?h ^SSJ::*! U^0\\ ^x|9 510lffl. OjIM MS, Zl 

^ ^§ §>^xl(100):>F ^X|£J^ S^4:21 :)|^ ^SOll 2|5HA1£, Sa^6f:HI :'l&S(101a)0ll Z}^ 0^32| ^^(103a)0( blxl^ SE^ S 

^si :»ies(ioia)oii zf^ o^32J 3ijXKi03b):>^ ^ss^ 5iois, ^d\^ 3em:ii(104)s H^£Al ^xi^^ mo. ^o\, zf^ ^§ sxi 
:?i^2j zh^^sfM seafe 5101 D^^mBct. 

EE, ^ ^AiSAI CCD 3m^m 3^011 CHeHAl ^S5H2 2AX1&[. e^§h i^^^ ^ ^AiM MgS^^ 5101 



&92I S3f 

01 ^^SOll e:>1ei' Z.^^ ^§ §rxl ^ ^§ ^^^011 2]5fS. 5S□^^32| Zl^ OhBM 5^^5^^ S^Oil CHoH ^01 ^A^go^Mi. 5 

£ah^32^ :?ieoi ^^s\ zf^e bHxiacH s^hs. :?i5hSoii bixi^ zh^ D^32J :>i&soii ¥S£i^ zi^ ofb 
2l'3ljx^:?^ ^zia. 
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m^^ x^^\ m2\ sxim A^Ma^o^ ^^u\±b2\ zi^ o^BSf zi^ o^bsj 4^ se^ zi^ o^bs] b^x^hi ch^l^ 
01 tim mi^ow e:H5Foi, z}^ sxioii sjsh ssoh^BSf zf^e at^^ s^sh^ii ^^m^ 3t!oi D[^mBQ. 

(57) S^2| 

ssof^BM mm mm :)\bo\\ ^Am9.^m, ^oi smdf^boii bbi^ nn&e ^^m SAfm^ i^s s^xioioi, ^oi sso^^ 

B2f D\Bi^s:i m^n[o\, n ^§ aiciEiOii 2>imoi ssoFr^B^h dibits] zi^s ^^ssi 2^^°^ b^ 
^§ Sxioii aioi/H, 

s.sohri^B^ ^oi :?ieoii oiira^^ s£i 4i§ ^xioii z[^ d^bm 

A^:)i zi^ Di-B i! z}^ □^BM ssrm^ s^oii chsh ^oi ^ME9,^m, d\b^o\\ bixi^ b^ ohBsi 

SE^ D\BBO{\ Z.^^ OhBSl B^J^M i:^H OI^SI ^ ^/d2f. 

Zl^ O^BOil OiHh ^Ol B^ OhBSi ^^ SE^ B^ OhBSI BUXhSi ^^CH 5h:>llO!l eZHmO^, 5M□^>:lB2^ 

:4^§£i ^mm^ B^ 3&§ 4^&e ?bim^ Z^^ ^§ &xl. 
HI 1 f^Oll 9JiO\M. 

Zl^ DhBSAl. HS□^:±:B2f D\B:Dk9\ STgOll A^g§fe ¥1x1 A^g£^^ Zl^ ^§ §X|. 

HI 1 iroil 2.1 0^ AH. 

Zl^ Q^B^Ai. D\BO\\ SA^api ^eH S£D^:±:B ^^OII BB|xi flH^ioj AFgSj^ B^ ^§ StxI. 

4. 

H! 1 1>^CHI S^lOiAH, 

^oi ^ >iiiAH^ s£Dh:i:^Bs^ X, y^^m^,^ o\m ^['mm D\^m ^biah^ b^ mm sxi. 

S^S 5. 

M 1 t>^Oil SiOjAI, 

^:)\ ^ ss□^>^Bso^l chsh s^ g^ff^^ oie D\=?m ^uim^ z^^ ^§ sxi. 

H1 1 iroii aioiAi. 

m ssohr^iiBaBh oi^fe 2^£g :?h^eh ::>i^a ^bla^^ b^ ^§ s^xi. 

7. 

HI 1 i^Oil SIOiAi. 

m ^M0\\ 2\m B^ DFB ^ ^Oj B^ O^B£J ^^ B^ □^B2| B^XfM ^^^:^IOII 1 

o\^^9\ ?\mm B^ mm §xi. 

8. 

HI 1 i.^011 9X0\M, 

^B9.^M, Mso^i^B2i- :?ie3F°i ?ixi simm ^^mx\m o\mm^ b^ mm mx\. 

9. 

HI 1 1>^01I 9iO\M, 

m ^Ai^Al. Si^D[±B2} ^Ol D\BjXt9\ g^gg CCD 9K)ll£f:>^ Ahg£|^ B^ mm SXI. 

^=?^ 10. 

HI 1 i^OII 9JiO\M. 
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S^S 11. 

10 %'0\\ 9JiO\M, 

^ ^B^^M. S£0f^B2f D\BJ}^9Ji ^ ^B0\ 2}^ ^§ Sxl. 

S?»12. 

XII 10 &Oil 910\M, 



^§ S^Cl. 



^^EM3. 

ssDh^^BM mm b^m D\mo\\ ^A^m^^m, ^^d\ ^^m^How m^m :?ie ^^oii sMoh^ sxioiffl, smqf^ 
B£[ :?le3^2| zi^g *§moi, n ciioiaoii e:Hmoi ^:)| s£Dh>::3£f ^:7i :?ie3hsj ±§£i s^o^ 3E^m:7i ?i5H 

9 4^:>i zi^ u\B2\ n^x\2\ a^BOii aim 4^ai 5h:?iioji e:>^a^ol 401 ssoh^BSf 4^:)| :?i&2^Hj zi^s <i^g5H}. 

B ^BfOjj B:Hm01 4^:^| SSO^:^B£f ^^CH^^S OI^AIlJo^Ml. HSDhr^BSf 40| :^|&2f2j Z^^M St©^ 

siah^ zi^ ^§ ^s. 

14. 

X-ll 13 i^Oil 2^01 AH, 

40I Zi^ D^BS S^^5te S«01l CUdH. UH 0I4^2J S^^^^Ei ^Oj ^Ah£|^ Zf^ ^§ 



£S5 



£B 1 



106 




100A 




104 



104 b 




104a 




104c 



a 




7 



\ \ 
102 a 103a 103 



5-102 
-101 



2003/3/17 



8 



WIPS PIView 3.3.2.0 



SES 3a 



iES 3b 




103a 103 101a 



2003/3/17 



9 



WIPS PIView 3.3.2.0 



4 






2003/3/17 



10 



£B 5 



WIPS PIView 3.3.2.0 




2003/3/17 



11 



WIPS PIView 3.3.2.0 



O 



LB 6 



o 




2003/3/17 



12 



WIPS PIView 3.3.2.0 



7 

106 




8a 



£EB 8b 




103c 



2003/3/17 



13 




2003/3/17 



14 




2003/3/17 



15 



